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Executive Summary & Introduction 

Through a commitment to high performance, school districts are discovering that smart energy 
choices can create lasting benefits for students, communities, and the environment. For example, 
an energy-efficient school district with 4,000 students can save as much as $160,000 a year in 
energy costs. Over 10 years, those savings can reach $1.6 million, translating into the ability 
to hire more teachers, purchase more textbooks and computers, or invest in additional high- 
performance facilities. Beyond these bottom-line benefits, schools can better foster student 
health, decrease absenteeism, and serve as centers of community life. 



High-Performance School: 

A school facility that 
improves the student learning 
environment and achieves 
the maximum level of energy 
performance possible- 
saving energy, resources, 
and money. 



The U.S. Department of Energy’s EnergySmart 
Schools Program promotes a 30 percent improvement 
in existing school energy use. It also encourages the 
building of new schools that exceed code (ASHRAE 
90.1-1999) by 50 percent or more. The program 
provides resources like this Guide to Operating and 
Maintaining EnergySmart Schools to assist school 
decision-makers in planning, financing, operating, 
and maintaining energy-efficient, high-performance 
schools. It also offers education and training for 
building industry professionals. 



What Is Operations and Maintenance? 

Operations and maintenance refer to all scheduled 
and unscheduled actions for preventing equipment 
failure or decline with the goal of increasing 
efficiency, reliability, and safety. A preventative 
maintenance program is the organized and 
planned performance of maintenance activities 
in order to prevent system or production problems 
or failures from occurring. In contrast, deferred 
maintenance or reactive maintenance (also called 
diagnostic or corrective maintenance) is 
conducted to address an existing problem. 



This guide is a primary resource for developing and 
implementing a district- or school-wide operations 
and maintenance (O&M) program that focuses 
on energy efficiency. The EnergySmart Schools 
Solutions companion CD contains additional sup- 
porting information for design, renovation, and retro- 
fit projects. The objective of this guide is to provide 
organizational and technical information for integrat- 



ing energy and high-performance facility management 
into existing O&M practices. 



EnergySmart Schools Solutions CD 

For more information about this CD, visit 
www.energysmartschools.gov 



The guide allows users to adapt and implement 
suggested O&M strategies to address specific energy 
efficiency goals. It recognizes and expands on existing 
tools and resources that are widely used throughout 
the high-performance school industry. External 
resources are referenced throughout the guide and 
are also listed within the EnergySmart Schools O&M 
Resource List (Appendix J). 

While this guide emphasizes the impact of the 
energy efficiency component of O&M, it encourages 
taking a holistic approach to maintaining a high- 
performance school. This includes considering 
various environmental factors where energy plays 
an indirect or direct role. For example, indoor air 
quality, site selection, building orientation, and water 
efficiency should be considered. Resources to support 
these overlapping aspects will be cited throughout 
the guide. 



The U.S. Department of Energy’s Federal Energy 
Management Program (FEMP) Operations and 
Maintenance Best Practices Guide reports energy- 
efficient O&M programs can save 5 to 20 percent 
on energy bills without a significant capital 
investment. 
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Why Become an EnergySmart School? 

Energy is a controllable cost that districts can 
decrease with the right kind of investment and man- 
agement. Studies estimate nearly one-third of the 
energy consumed in the average U.S. school is wast- 
ed. The country’s least energy-efficient schools use 
nearly four times as much energy per square foot 
as the most energy-efficient schools. Schools that 

As schools age, they require repair and mainte- 
nance. In 2008, public schools in the United 
States were planning to spend approximately 
$254.6 billion on at least one major repair, 
renovation, or replacement of a building feature 
within the next two years. States and local 
agencies are planning to invest more than 
$50 billion in the next three years to build 
or renovate schools. 

Building Minds, Minding Buildings: School 
Infrastructure Funding Need. A state-by-state 
assessment and an analysis of recent court cases, 
Faith E. Crampton and David C. Thompson, 
American Federation of Teachers, 

December 2008. 

U.S. DOE EnergySmart Schools, 
www.energysmartschools.gov 



reduce their energy bills can redirect that money 
toward their primary mission: education. 

The average U.S. school is more than 40 years old, 
but school districts often face budget constraints that 
prevent them from investing in new schools. An 
American Association of School Administrators 
(AASA) survey reported 59 percent of respondents 
were implementing energy conservation measures 
(see Figure 1) during a time when rising fuel and 
energy costs were taking a toll on school system 
budgets nationwide. Additionally, 37 percent of 
respondents were cutting back on heating and air 
conditioning use and 29 percent of respondents were 
delaying nonessential facility upgrades and repairs. 

Additional Resources 

In addition to cost, poorly maintained facilities 
can affect student and teacher performance, 
health, and morale. The National Center for 
Education Statistics reports that the cumulative 
value of deferred maintenance nationwide for all 
K-12 public schools is several hundred billion 
dollars. 

For more information, visit The Digest of 
Education Statistics 2007 available at the 
National Center for Education Statistics Web 
site (www.nces.ed.gov). 



Figure 1 : American Association of School Administrators (AASA) Fuel and Energy Snapshot Survey 



Top 10 Cost-Cutting Strategies 

Percentage of respondents selecting the response 

1. Implementing energy conservation measures: 59°/o 

2. Cutting back on student field trips: 44% 

3. Cutting back on heating and air conditioning use: 37% 

4. Consolidating bus routes: 35% 

5. Limiting staff business travel: 34% 

6. Eliminating/modifying support personnel positions: 33% 

7. Cutting back on purchasing supplies: 31% 

8. Delaying nonessential facility upgrades and repairs: 29% 

9. Eliminating/modifying instructional personnel positions: 29% 

10. Eliminating/modifying administrative personnel positions: 21% 

An AASA survey asked school superintendents about the effect of rising fuel and energy costs on their 
school districts. Ninety-nine percent of respondents reported these rising costs are having an impact on 
their school systems. AASA Fuel and Energy Snapshot Survey, July 29, 2008 
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With new construction projects also being reduced, 
a focus on existing buildings is a critical factor for 
school energy costs. By implementing energy-efficient 
strategies, school districts can achieve substantial 
energy cost savings, extend the life of equipment, and 
improve facilities’ overall physical environment. 

The U.S. Department of Energy aims for a 50 per- 
cent improvement in energy use for new schools, but 
only a few hundred new buildings are built each 
year. This is a small fraction of district square footage 
and energy consumption. Most school districts will 
need to target the energy performance of existing 
facilities to achieve significant energy and cost sav- 
ings. Even the most energy-efficient new schools 
must manage O&M properly to perform as they are 
designed and avoid wasting energy and accruing 
unnecessary costs. 

How Do I Use This Guide? 

The guide allows users to adapt and implement 
O&M strategies to address specific energy efficiency 
goals. School district management, business officials, 
and administrators should use this guide to become 
better acquainted with high-performance O&M 
strategies and to integrate these strategies into new 
and existing energy policy. Facility management 

EnergySmart Schools O&M Action Plans 

The guide provides O&M Action Plans that 
are customizable lists intended as a starting point 
for scheduling preventative maintenance and 
training. The intended audience for the action 
plans is senior facilities managers and custodial 
staff. The action plans are organized into sections 
for benchmarking, lighting, HVAC, water heating, 
building envelope, transformers, plug loads, 
kitchens, swimming pools, building automation 
systems, and other special equipment. 



Action Plan Template • BENCHMARKING 



Action 


Once 


Instai bidding automation system 


Calculate energy use baeeSnes for buildings (partner with utility} 




Monthly 


Collect energy and water data by fuel type 


Convert site energy lo source energy for standardized measurements 


Input energy use into Energy Management System (EMS) 


Compare monthly data by building and through time. Identify reasons for disparities 


Adjust O&M to foe unexpected changes from baseline 




a-** 








m Awmnly 





should use this tool to manage district energy costs by 
properly identifying and implementing O&M, repairs, 
and retrofits, and by calculating O&M measures’ life- 
cycle costs and benefits. Tips on making the business 
case for a sustained high-performance O&M plan to 
school district management are also included. 

The guide is organized into the following sections: 

• Chapter 1: Identifying Energy Savings and 
Getting Started introduces enhanced O&M 
practices to increase energy efficiency. This 
chapter describes the essential steps to immediately 
improve O&M for novice facility managers and 
schools with limited resources. 

• Chapter 2: Developing and Implementing an 
Energy Management Plan describes advanced 
steps necessary for integrating energy-focused 
O&M into renovations, curriculum, and business 
planning. This chapter is intended for advanced 
readers and schools with better access to financial 
and staffing capabilities. 

• Chapter 3: Technical Considerations is a reference 
chapter that details O&M best practices compiled 
from numerous sources. This resource is appropri- 
ate for all levels of experience. 

• EnergySmart Schools O&M Action Plans 

contain customizable take-away checklists for all 
users to begin planning and implementing energy- 
focused O&M. 

• Appendices A-K are supplementary O&M 
information and additional resources. 

In the context of this guide, an Energy Policy is 
the broadest statement of a school’s or district’s 
energy goals. This is most often written by senior 
administrators with input from all relevant 
stakeholders. 

An Energy Management Plan is a more 
concrete and strategic tool. This document 
establishes methodology and accountability 
for achieving energy efficiency savings. 

The O&M Program specifically targets energy 
savings from enhanced O&M practices. It is a 
component of the larger Energy Management 
Plan. 

Lastly, the Action Plans supplement the 
O&M component and consist of concrete steps, 
scheduling, and responsibilities. 
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Target Audience 

Effective, energy-efficient O&M requires communica- 
tion, cooperation, and consensus-building among 
stakeholders. It is also necessary to have the support 
of senior district administrators, technically trained 
facility management, and custodial and maintenance 
staff who are aware of the impact of O&M on overall 
building performance. These employees are essential 
to the long-term success of energy strategies. 

The guide’s primary audience is a school district’s 
senior facilities staff and supporting O&M staff. 
Certain sections of the guide, such as the Executive 
Summary, target school administrators and business 
officials because they are responsible for implement- 
ing programs and policy districtwide. 

Evaluating Districts’ O&M Experience 

Schools at various stages of facility management and 
operation will benefit from the guide, as its strategies 
can be adapted to aid those starting new energy 
efficiency O&M programs or those improving existing 
programs. Throughout the guide, each section will 
target a specific experience level, interest (business, 
management, implementation, etc.), and resource 
availability. Although most readers have levels of 
experience that overlap these simple divisions 
(i.e., beginner, intermediate, and advanced), the 
following descriptions should help schools identify 
whether their district is a high-performance 
school district. 



Table 1: Target Audience 

Guide to Operating & Maintaining EnergySmart Schools 


School Personnel 


v Principals 

s O&M Management & Staff 
v' Administrators 


School Type 


v Public 
v Private 
v" Charter 
s Parochial 


Institutions 


v Elementary 
Secondary 


School Location 


v Nationwide 


School Setting 


s Urban 
s Suburban 
v Rural 


Status of Existing 
Energy Management 
Program 


s Advanced 
v Intermediate 
s Just Started 
v None 



Signs of a High-Performance School District 

• The district has an energy policy or a procedure manual of energy-efficient O&M practices. 

• The district tracks monthly energy consumption or collects historic information about building energy 
performance. 

• The district has recently performed energy surveys, re-commissioning, or benchmarking on its schools. 

• The district has trained its facility staff on ways to reduce energy costs. 

• The district recognizes or rewards staff or individual schools for reductions in energy and 
operating costs. 

• Schools share best practices and performance data not only with one another but also 
with the community. 

• The district has developed and implemented an energy management plan. 

• The district provides energy awareness training to all school personnel and has incorporated energy 
topics into the classroom. 
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The Executive Summary & Introduction is intended 
for senior-level administrators. This section provides 
an enhanced understanding of how O&M fits into 
broad school missions and with other core school 
functions. Chapters 1 and 2 are outlined in Figure 2. 

Chapter 1 is designed to serve as a starting point 
for improving O&M practices. The section provides 
checklists, applies the O&M Action Plans, and 
identifies resources for guidance and partnership. It 
also offers tips for communicating successes to the 
community and to senior administrators. 

Chapter 2 is intended for facilities managers with 
varying experience. It is appropriate for districts 
with more resources available to devote to O&M and 
energy planning and long-term policy and energy 
management. The advanced topics discussed in this 
chapter include how to coordinate advanced imple- 
mentation, such as an integrated energy management 
plan, and furthering communication. 



Chapter 3, the EnergySmart Schools O&M Action 
Plans and Appendices are appropriate for all levels 
of experience. These sections serve as takeaways and 
references for future or immediate use in implementa- 
tion, scheduling, education, and training. Case studies 
featured throughout the guide emphasize key aspects 
of energy-focused O&M and highlight lessons 
learned applicable to the target audience. 



Figure 2: Operations and Maintenance Investigation and Implementation Process 
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Chapter 2: Developing and Implementing an Energy Management Plan 



Make the 
Business Case 




Develop and 
Implement an 
Energy-Focused 
O&M Program 



Create an O&M 
Action Plan 



“Frequently, districts that are scrambling to find cuts rob facilities budgets to avoid cuts on the curriculum 
side, for example. If there is no way to document and maintain efficiency savings over time, there is no 
way to distinguish between a cut and an efficiency gain. Facilities will have little incentive to strive for 
efficiency if they cannot get recognition for their efficiency gains and/or if they believe their reductions 
are true cuts; not a ‘harvest’ of efficiency.” 

-David Furr, Salem-Keizer School District, Oregon 



“Preventive maintenance really contributes to our ability to control energy consumption. We required it in 
our performance contract and it has really been worth it.” 

-Barry Pickelsimer, Harford County Schools, Maryland 
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Chapter 1 . Identifying Energy Savings 

and Getting Started 

This chapter is for facilities managers with limited experience and resources and for districts 
just beginning to think about O&M as a tool for managing energy use. It is intended as a 
starting point and opens with an overview of the top 10 O&M tips. The guide then steers the 
reader toward the beginning steps for integrating O&M into energy management: surveys, 
benchmarking, and communications. 



Experience Meter 



Beginner/Intermediate 



Target Audience or End User 

• Facilities managers and staff 

• Administrators 

• Business officials 

Takeaways 

After reading this chapter, users will be able to: 

• Identify O&M practices that can be implemented 
immediately, at negligible cost, to increase energy 
efficiency and create energy savings 

• Gather information from key staff and stakehold- 
ers to begin assessing opportunities to further 
increase energy savings from improved O&M 
practices 

• Collect information on the current state of 
facilities and O&M through surveys and audits 

• Produce both a snapshot of current energy 
management and O&M practices and quick 
recommendations for further study or action 



• Identify internal and external resources for 
improved surveying and auditing 

• Conduct an energy-use benchmark comparing 
facilities across a district using an internally 
developed or externally sourced tool 

• Communicate the results of surveys, auditing, 
and benchmarking to senior administrators and 
other relevant stakeholders to begin to plan for 
more advanced O&M programming for energy 
management. 

O&M Toolbox 

• National Clearinghouse for Educational Facilities, 
www.ncef.org 

• ENERGY STAR® Portfolio Manager, 
www.energystar.gov/benchmark 

• U.S. Green Building Council and its Energy 
Efficiency Strategies for Schools Webinar Series, 
www.usgbc.org/DisplayPage.aspx7CMS 
PageID=1898 

• Alliance to Save Energy’s Green Schools 
Program, http://ase.org/section/program/ 
greenschl/gsresources 
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